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l. SLUMMARY

On Feruary 9, 1988, theNationd Indtitutefor Oooupetionel Sefety and Hedlth (NIOSH) received aconfiderntia
reguest from employessto condudt aHedlth Hazard Evdugtion (HHE) & the BudkeyeHills Caresr Canter, Rio
Grande Ohio. Therequestarsdated thet the Cosmetd ogy Indrudtarswere exparienaing dizziness migrane
heedaches nausas, bl odked Snuspessages kininitations eyeand nesdl imitations and ather prablemswhichwere
bdieved to be assodated with exposLresto hair careand cosmetdagy productsused inthe Cosmetdagy Clinic.
OnApil 15, 1983, the Supaintendeant of the Buckeye Hills Carear Canter d 0 requested NIOSH assgancein
evaugting patentid hedth hezardst thisste

OnMay 1011, 1988 aninitid evironmentd srnvey o theVocationd Bullding, Cosmetdogy dlinic, wes
conducted. An opening conference with represantatives of the schod adminigraion washeld, awak-through of the
Caoametdogy dinicwasconduded, erployesswereintaviewed, and environmentd sampling was conductedd
Envirormentd sampling indudedt heeting, vertilation and ar-conditioning (HVAC) sysem messramats

and humidity messuramants and parsondl and generd-areaar sampling far fomeldehyde, carbon
doxide(CO,), and quditaive sarpesto dlow sreaning for arganic chemicdscompounds: On Octaber 14,
1988, and March 27-29, 1989, fdlow-up environmenta surveyswere conducted to evaluete the use of
pareformedehyde caingt fumigentsusad in the Casmetdiagy Clinicand to sarpefor aonylic resnsduning
godication of soulptured redls

Two brandsof paraformeldehyde cahingt fumigants containing 93% and 69% pardforme dehdye, were
evdueted duing thesesuveys  FUl-dhift genard-areaar samples adllected when using 93% pardfomd dehyde
tebletshoved arbometimeweghted avarage (TWA) concantraions of forme dehydein the Cosmetdagy
Cinicranging fram 0014 patsof formedehyde par million partsof ar (jppm) to 0.038 pam, and aconcantration
of 089 ppmingdethetond cabingt. Ganerd-areaar samples adllected when using 69%o pardfammel dehyde
teblesshowed arbome TWA concartraions of formel dehydein the Cosmetdiagy Clinic ranging from 0011
ppmM to 0015 ppm and conoantraionsof 1.7 and 2.1 ppminsdethetownd cabings Moreimportantly,
gorttam (15minue) samaling ingdeadudant coseic kit showed aconcantraion of 152 pom. Sampling for
anylicresnsduring goplication of soulptured rellsshowed levdsof ethyl methearylae and isooutyl methearylate
bdow 1 pom. Curently thereisno dandard for expoaureto gther of these compounds

Vattilation messreamants odledted duing the May 1988 aurvey indicated thet the Coametdagy Clincwes
recaving only betwean 15to 17 aubic fegt par minute par parson (CAM/pason) of cutddear. TheAmaican
Soady of Hedling, Refrigarating and Air-conditioning Enginears(ASHRAE) recommends 25 dm/pason o
ougdedr for Beauty Shops Additiondly, CO, messuramantsranged from 500 ppmto over 1000 pomand
tamperatureand humidity meesremantswarea ar dightly abovethe upper levd of the ASHRAE comfart zone

Onthebedsof thedetadataned during thisinvestigetion, it hesbeen determined thet the use of perfomeldehyde
cahing fumigants contributed to the overdl arbomefame dehyde concantraionswithinthisschod. Mare
impartantly, source samdles adllected withintowd cabingts ecuipmant dravers and dudent cosetic kit
showed arbomefame dehnyde conoantrations meny timesthe hort-term expoaurellimits; indicating apatentid for
parsord expoaresto fameadehydein excess of theenvironmentd aitaria. Addtiordly, HVAC and CO,
messramantsshowed thet inedeguste amounts of fresh outgdear werebaing apdied to the Cosmetdiogy
dinc.

KEYWORDS SC 8249 (Vocdiond Schodl, Nat Hsewhere Olasdfied), formd dehyde, pareformeldenyde
fumigants beauty schodls cosmetdogy, cosmgdoges hardessas


adz1
On the basis of the data obtained during this investigation, it has been determined that the use of paraformaldehyde
cabinet fumigants contributed to the overall airborne formaldehyde concentrations within this school. More
importantly, source samples collected within towel cabinets, equipment drawers, and student cosmetic kits,
showed airborne formaldehyde concentrations many times the short-term exposure limits, indicating a potential for
personal exposures to formaldehyde in excess of the environmental criteria. Additionally, HVAC and CO2
measurements showed that inadequate amounts of fresh outside air were being supplied to the Cosmetology
Clinic.

http://www.cdc.gov/niosh/hhe
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INTRODUCTION

OnFebruary 9, 1988, the Nationd Indtitute for Oooupetiondl Sefety and Heedth (NIOSH) recdved a
corfidentid reguest from employessto condud aHedth Hazard Evdugtion (HHE) & the Budkeye HillsCarer
Cante, Rio Grande, Ohio. Therequestior Sated thet the Cosmetd ogy Insrudiorswereexparienaing dizziness
migrane heedeches nause, blocked Snus pessages kinimitations eyeand nesd initations and ather pradlems
whichwerebdieved to be assodated with exposLresto produds used in the Coametdogy Clinic. Therequestor
dso daed thet some cosmetd ogy sudentsand personnd fram adjaining dasscomsware oocesiornelly
expaiendngthesameprodamns On April 15, 1988, the Supaintendant of the Budkeye Hills Carear Canter
a0 reguesied NIOSH assdancein evdusting patentid hedth hezardsa thisste

OnMay 10ad 11, 1988 aniniid environmentd surnvey of the'VVocationd Bullding, Cosmeidogy Clinic, wes
conduded. An gpaning conferencewith rqresniaives of the schod adminigraion washdd, awak-through of
the Cosmetdagy Clinicweas condudied, employesswereintaviewed, and vertilation messremantsand
indugrid hygenesampeswereadleded. 1N ne1988, dl partiesinvdved wereinfamed of our adivitiesvia
wiitten carespondence and environmentdl sampling resLitswere tranamitied viawwritien carmespondencein
October 1988.

On October 14, 1988, afdlow-up environmentd survey wias conducted to evauete the use of asecond type of
perefomeldehyde cabingt fumigant within the Coametdliagy dlinic. OnMarch 27-29, 1989, futher
evironmantd sampling was condudied to reeva uste exposuresto arbome fomea dehdye rd essad from the
pardameldehyde cahingt fumigants and toidentify ather a@rbome argenicdemicdspresatinthe
Cosmetdagy dinic. Samgling for anylic resnswas dso conduded duing ashart ral soulpiuning
damordration. Theresitsof thissunvey weretrangmitted viawwritten corespondenceto dl partiesinvaved in
October 1989.

PROCESS DESCRIPTION

TheBudkeyeHills Carear Canter isafour building campus openad & thebeginning of the 1974-75 schod

year. Thevocationd shod digrid savesdl sthod digridswithin Gallia, Jaokson, and Vintion counties The
building housng the Cosmeidogy Clinicand Classoomissaved by 15 ssperate hedling, vertiletion, and
ar-oondtioning (HVAC) sydems The Coametdogy Clinicwhichislocated inthe northeedt comer of the
building, indudes areogation area, the Cosmetdogy Indructor'saffice, thegislodker roomrestroom, thedinic
aeg afadd room and laundry ares, the boysredroomjanitarsdosst, and thedgpensary room. Thesearessare
dl saved by asngededicated HVAC sysemwhilethe Cosmetdlogy Classcomissaved by asgparae
HVAC sygan. TheHVAC sysamsarereportady ingoected monthly by aHoneywell rgresntativeand are
desgnad to supply upto 2P fresh ar and 7% redrouated ar. During cold weather, thesydem suppliesless
frehar.

Prior to Decamber 1989, the Ohio Sate Board of Coametdagy, Sanitary Rules required thet "Evary beauty
sdonddl beauipped with a leest onewet snitizer and et leest ane cabingt sanitizer which mugt containan
efedivefumigant. Sanitized indruments combossand gppropriateitams mudt bestored inadosad cabingt
aontaning an dfedivefumigant” Thedated puposed thisregulaionwesto prevart thegomh of
micoarganismsand toinsurethe deility of sored tovdsand equipmat. To comply with thisregulaion
pardfamme dehyde cebingt fumigantsweareplaced indl cabingsand draverswharetowdsar coseic
equipmet wasored.
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V.

MATERIALSAND METHODS

OnMay 10, 1983, awak-through survey of the Coametdogy Clinicwas condudied and the HVAC sydem
examinad ad, onMay 11, indudrid hygenesamplingwesconduded. Indudrid hygienesampling induded

gagd-aeadr sarpling for fomadenyde and cabon dioxide (CO,), and highhvdume genard-areaar samples
for quelitativeandlyssdf agenic dhamicd compoundswereadlleted

Fomdddhyde sarpleswere adledted using impingers (containing an aguesous 1% sodium bidLifite solution)
comnected via Tygon tubing to bettery-powered sampling pumps cdlibrated to provideavdumric arflow rate of
1 liter par minute (LAVY). Sodum hisufite souionsweareandlyzed for fommel dehyde by reedtion with
drmﬂrqgcaadadmwsdedmwmqmmmﬂrymmdamvwm NIOSH Method
No. 3500.

Venilaion messrementsware cdllected using an Alnor Bometer (Moo No. 6465). TheBdomdeisusd
tomesarear ddribuionin HVAC sygams  TheBdomeer diredly reedstheaveragear flow rete o ether
intakear auflow, a aaling, wal or floor diffusarsand provides messremant reedingsin auic fegt per minute
(CAM). Smoketubesweredso used to dosavear moveman pettemns

Samplesfor CO, weredbtained using aGadtech diret reeding Portale CO, Monitor (Modd RI411).
Indoor CO, concantrationswere dotained in Room 207 (Cosmetdlagy Reogption), the Cosmetdogy
Indructor'saffios, Room 206 (Cosmetdogy dlinic), the Cosmetdogy Fadd Room, the Cosmetdogy
Digpensary, Room 203 (Cosmetdagy Class'oom), and from adass'oom acrassthe hdllway. For
compatison, anambient CO, ssmpleweas adllected autsidethe building.

Tempaaureand humidity resdingswere odlledted throughout the Cosmetdogy dinic areaand theadjaining
Coametdogy Classoom using aVidaSaentific Caporation psydyomee (Modd #784).

On October 14, 1988, further sampling for formel dehydewias conducted to eval uste exposLresto asLUbditute
pardfameldenyde cahing fumigant used in the Cosmetd ogy dlinic. Theschod hed drenged toanather
parafomeldehyde product and requested thet sampling be conducted to evauete famaldehyde rdesse from this
product.

For thissurvey, adfferent fameadenyde sampling method wes used. Formaldehyde sampleswere odllected
using sdlid-sorbent-containing tubes (XA D-2 resin, impregneted with N-benzylethendamine reegant)
connected via Tygon tuing to bettery-powered sampling pumps cdibrated & 008 LAVI. Formeldehydeges
reestswith thereegat, and thesapling mediawere arelyzed far theresiting axezdlidne darivetive viages
chvomatogygphy in accordancewith NIOSH Method No. 2502 Thismethod has Sincebean replaced by
NIOSH Method No. 2541

OnMarch 27-29, 1989, sampling wias conducted to reava uete expoauresto arbome farme dehdye rd essed
fromthe aaafmmldd‘ycbcﬁarﬂfungais andtoidentify ather drbome oganic damicdspresat inthe
Cosmedogy dinic. Groupsdf sample pumpsand gopropriate adlledion mediawere placed within the
Cosmetdagy Alinic, Cessoom and vaious ather locationswithinthehuilding. Eachgraup of samples
adlented contained evironmentd sampling mediafor fomeldehyde, qudlitative soreaning far arganic chemicd
compounds and asampleto quantitate concantrations of thoseargenic dhamicdsidentified inthe quditative
srem Sampling for aoylic resnswias dso conoucted during ashort nal soupturing demorndration.

Fomeldehyde samplesweere collected in accordance with NIOSH Method No. 3500 During our three
uveys two dfferat sampling methodswere used for adlledting arbomeforme dehyde: InMay 1983,
sampleswere cdllected using the NIOSH Method No. 3500, and in Octobar 1988, NIOSH Method No.
2502 wasused to adllect arbomefoma dehyde samples BecauseMethod No. 2502 isnat essandtiveas
Method No. 3500, weretumed to using NIOSH Method No. 3500 to cdlledt arbomefama dehyde saples
duingtheMach 1989 aurvey. Addtiondly, aCEA Indrumats Inc, TGM 565 cortinuous ges monitor wes
ussd to daradaize ottam equoarestofamdddyde Thisingrumat ulizesa
modifiedHpararasanilinereegant method and Spedraphotométric detedtion to continuoudy monitor and record
thearbomefomedehyde concatrations
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Quditativeand quentitative samplesfor arganic vgporswere cdllected Sdeby Sde on drarood tubes comnedted
viaTygon tubing to bettery-oparated pumps oparating at flow ratesof 1.0 LPM and 0.1 LPM, respectively.
Theesampleswareandyzad for arganic vaporsviages drometogrgphy/mess oedromery (GC/MS).
Quditaivesamplesweresreaned far arganic dhamicd compounds: Quantitative ssmpleswerethen andlyzed
for those organic dhemicd compoundsidantified by the quditativesamples

Aaylicresn sampleswere odllected on olid-sorbent-containing tubesimpregreted with XAD-2 resntotrgp
arganicvagparspresat. Thesesdlicksorbent-containing tubesweare connedied via Tygon tubing to
bettery-povered sampling pumps cdlibrated to provide vaumetric arflow ratesof 0.06 LRV, 02 LAV and 1
LPM and ardlyzed viaGOMS

V. EVALUATION CRITERIA

A.  Bwviromatd Brdugion Qitaia

Asaguidetotheevauetion of the hezards posed by workplaoe exposures NIOSH fidd &t engloy
environmeantd evaution aitaiafor assessmat of anumbe of dhemicd and physicd egats Thee
aitaiaareintended to uggest levesof expoaretowhich mogt workersmay beexposad upto 10 hours
per day, 40 hourspar wesk for awarking lifeimewithout eqparienang adverehedth effedts Itis
however, impartant to natethet nat dl workerswill be pratected from adverse hedlth effedtsif ther
expoaresaemantaned bdow theselevds A smdl paroantage may expaiaceadvare hedth efedts
becausedf indvidud susogatiblity, apreexiding medica condtion, andlor ahypersandgivity (dlergy).

In addition, some hezardous subgtances may act in combination with ather workplaceexpoaures the
oganad environmat, or with medications ar parsond hehits of theworker to produce hedlth efedsevenif
the cooupetiond exposresarecontralled a theleve st by theevdugtion aitaion. Thesecombined
efedsare dften naot conddarad intheevaugtion aitaria. Also, Some subdtances are aosorbed by direct
contet with the skin and mucous membrenes, and thus patentialy inoressethe overdl eqoosure: Firdly,
evdugtion aitaiamey changeover theyearsasnew informetion onthettaxic effeds of anagant beoome
avaldbe

Thepimay sourcesdf evironmentd evdugion aitariafar theworkplaceare: 1) NIOSH
Recommended ExpoareLimits (RELS)2 2) the Amaican Corferencedf Govammeantal Indlstrid
Hygieniss (ACGIH) Threshdd Limit Vaues(TLVS)2 and 3) the U.S Depatment of

L abor/Oooupetiond SAely and Heelth Administration (OSHA) coouptiondl hedtth gandards* Often,
theNIOSH RELsand ACGIH TLVsarelower then the carmesponding OSHA dandards Bath
NIOH RELsand ACGIH TLVsuaLdly arebesad on morereoant informdtion then arethe OSHA
dandards The OSHA dandardsdso may bereguired to tekeinto aooount thefeesihility of contrdlling
expoaresin vaiousindudrieswharethe agantsare used; the NIOSH RELS by contradt, arebesd
primaily on concamsrdating to the prevention of cooupetiond dissese Inevdugting theexpoaurelevds
and therecommeancetionsfar reduding theselevelsfound inthisrgpart, it should benoted thet indudry is
required by the Oooupdtiond Sefety and Hedth At of 1970 (20 USC 651, & s53) to medt thoselevdls
oedified by an OSHA dandard.
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A timewdghted average (TWA) exposurerdersto the average arrbome concantration of asudance
duringanommd 8to 10-hour warkday. Some sLbdanoeshave recommended short-tam exposure
limits(STELS o adling vaueswhich areintended to supplemant the TWA wherethare arerecognized
taxic effedtsfromhigh, hort-tem expoares

B. Formdddyde

Fomddehydeisacdaessgaswith adrong, pungant odor ddledtableat low conoatrations  Itis
commo—ly utilized asfomndlin, an agqueaus salution containing 37-50% fomel dehyde by weight Itis
widdy ussd inthe produdion of resins inthe manufadiure of meny ather compounds asapresavaive, as
agailizng agat, and esan erbdming fluid®

Expoauretofamédehyde can ooour through inhdlation or skin absarpion.” Theprimary
noncaanogenic effeds assodaed with fome dehyde exposre aeinitation of themucous mambranes of
theeyesand rearaary trat, and dlegic sadtization of thesking Thefird Sgnsar symptomsnaticed on
expoaureto fomedeyde a conoantrationsranging from 0.1 to 5 pom, arebuming of theeyes tearing,
and generd imitation of the upper resairaiory pessages. Theredoes howvever, gopear tobeagrest ded of
vaiaionamongindvidLels bathintermsaof their susogatibllity and tderance

Damditisdueto skin contact with fomeldehyde sl uions and fammel dehyde- containing resinsisa
wel+ecognized prodem. Bath primary skininitation and dlergic damétitis have been reparted®
Danﬁhsnwapaeerafem@sfdlomrgﬂewmﬂmmtdmmkd may nat gopear fara

rumbe of yearsfallowing eqposure’

Intwo sgparate dudes fameldenyde hesinduced ararefarm of nesd canoer inrodenisfaloning
repested inhelation exposre®® Chmnwertfep(mtiehnm(‘aomganolydfandddydems
prompted sevard epidemidogic dudiesof workersexposad tofamedehyde: An assodation batwen
formel equeadcamdﬂemrespraaypassgesmhnasmsmﬂybem
reported.® Inthispropartionate martdity sudy of workersexposed to forme dehydeinthe gammeant
indudry, adatidicaly sgnificant excessinmardity from canoarsdf thebuocd cavity and comnedtivetisse
werefound. No casssof nesd canoar weare cbsarveed, however. Inareandyssof aNaiond Canog
Ingtitute dudy, "adatidicaly nondgnificant but suggestiveinoressefor ege-adjuded rdativerisk for buocd
and pharynged (Hmamgmﬂoyeasvwmgeiatrmo.Smna/eagee@osrein plants
menufaduniing fome denyderesins' wesfound

In 1984, Ulssmer e d. revieved 4 animd inhdlationsudies: No taratiogenic effedtswerereparted in
thesesudies™ Nohrl‘nde‘edsvvererqmajlnaslmyv\hm|rwdvejtheqnlcalmdfarrdlntotre
becksof pregnant hampaters™ No datawerefound linking formeldenydewith teratogenic effedisin
humars Tharewasonerepart inwhich anincressad inddence of mandtnud disordars and of
complications of pregnency and ddlivary, werereparted among women workersexposad to
fomddehydea atextilefactary inthe USSR Therdevancedf thesefindingshesbean aiticized,
howeve, dueto alack of information regarding the sLitatlity of the.contrd group and patentid
(1]1‘(1110Irgfadcrs15

InApil 1981, NIOH issued Currart Intdligence Bulletin 34, "'Formel dehyde - Bvidence of
Caanogeniaty”, DHHS (NIOSH) Pubdication No. 81-111.%° Inthishullein NIOSH recommendsthat
formed dehyde be hended esapatentid cooupationdl cardnogen and thet goprapriate contrdsbe used to
redicewarker expoaureto thelowest feeshblelevd. Thisrecommendation wasbesad primearily onastudy
inwhich nesd canoarsdevd oped inratsand micefdlomng repegted inhdlaion exqpoaures of gopraximetdy
15pomfomedeyde In Decamber, 1987, OSHA pubdished an amended farmd dehyde sandard,

29 CHR 19101048, Thisstandard reduced the PEL from 3 ppmto 1 ppm, asan8-hour TWA.Y In
addtion, al5-minuteshort tem expoaurelimit (STEL) wes st & 2 pom. ACGIH hesgiven
formeldehydean A2 designation, indiceting thet ACGIH considersfomadehyde asuspedted humen
(Homgm The ACGIH TLV for fomddehydeis 1 ppmasan 8-hour TWA and 2 ppmasals-minue
STH_.> ACGIH hesreoantly proposad aciling limit of 0.3 pom formelddhyoein thair naticeof intended
changesfor 1989-19903 Thsvauevwll bereconddared for theadopted TLV lid dter 2 years
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C. HedingVaniilaingand Air-Canditioning Sydars

Theoutsdear vatilaion aitaiarecommended by NIOSH arethose pubdished by the Amaican
Soddy of Hedling, Refrigaraing and Air-conditioning Engineas(ASHRAE) inthe AAHRAE Sandard
onVantilaion for Acogatablelndoor Air Quality (ASHRAE 62-1989).8 Tale2 of thet documant
goaaifiesoutdoor (fredh) ar repuiramantsfor veniilaionincommaad fadlites ASHRAE recommeadsa
freshar ventilaion rate of 25 CHVI/pasonfar Beauty Shops

D. Tempaaueand RdaiveHumidty

Themganity of refarences addressing temparaureand humidity levds asthey partain to humen hedith
frequently gopear inthe context of assessing conditionsin hat indudrid evironmeants Honveve,
ASHRAE hespuldished guiddines desribing themd environmenta conditions, (ASHRAE Sancad
55-1981, Thamd Environmenidl Conditionsfor Human Oooupancy).® Theseguiddinesareintended to
ahievethamd conditionsinagven evironmat, thet & lesst 8% of the parsonswiho cooupy thet
evironmat will find it acogateblear "comfarteble™ Devdgpment of a"camfart” drart by ASHRAE
presantsacomfart zone congderad to be bath comfartableand hedthful. Thiszoreliesbawean 73° ad
77° F (23 and 25° C) and 20%to 60%0 relative humicity.

E CabonDiaxide

Cabon dioxide (CO,) isanommd cordlituent of exhdled breeth and, if monitored, canbeusad asa
sreing tedniqueto evdudeif adeguete quentitiesof fresh air arebeing inroducad into abuilding. For
examplethe outdoor, anbient conoatrations of CO, isuaLaly 250-300 pom. If theindoor CO,
conoantration was determined to be 1000 ppm, or 34 timesthe outdoor levd, inedequete vertilation
would besuspeted. Cartoon diaxide concantrationsare genardly higher ingdethen ousde eveninawl
vertilaed buildng. Itisnat uncommontofind theinddelevdstwicetheautsidelevdsin abuldng withno
reparted hedth complaints: The GO, concantrationitsaf isnat regponsblefor thecomplanis However, a
high conoatration of CO, mey indicatethet ather coniaminentsin thebuilding may dso beinoressd.
Whentheingde CO, conoantraionsare 3 ar maretimesthe outside CO, conoaniraions, complanisof
hesdeche, eyeimitation, and fatigue can beexpedted. If CO, concantraionsare maintained bd ow 600
pem, with comfartebletamparaiureand humidity levds complantsabout ar quelity shoud beminime
wnessthareisagpadfic contaminant sourcethd reuiresadditiondl contrd such s cartain cosmetdagy
produdts (eg. pemenant wave salutions, hair gray9 ®
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VI.

RESULTS
A Fomddhyde

Reslitsof sarpesadleded for fomedddyde are presantedin Tablel. Thistableindudesthereautsd
fomadehyde samples adllected during dll threesurveys

InMay 1988, the cahing fumigant baing ussd wes Formd Tabs®. TheredLitsof thissurnvey showed thet
arbomeconoatrationsof fammeldehydeinthe Cosmetdogy Qlinicranged fromalow of 0014 ppmtoa
highdf 0038 pom. Oresampleadledted ingdeatond cebingt hoved ardively highformedehyde
conoantraion of 0.89 pom.

In October 1983, the cahingt fumigant baing used wes Sai-Dry*. Theresutsadf thissurvey sonved the
twofidd blanksand three of theffive samples cdlleted for formel dehyde contained trace quintities of
formddeyde Becausethetwo fidd blanks contained quartities of fommeldehydedt or ebovethe
andyticd limit of detedtion (LOD) andinthesamerange asthethree samples containing trece quentiies
thesesamplesarenat conddared to berdigble estimations of arbomefamedehyde. Moreimportartly,
theandlyticdl method used isnat s sangtive asthe method used previody andisnat cgpebleof
quantitating fomeldehyde conoatrationsbd o 004 pom.

InMarch 1989, Sei-Dry* wasagan thecahing fumigant bang used. Forme dehyde samples adllected
duing thissurvey showed generd-areadrbome conoantrations of formeldehyderanging from 0011 ppm
t0 0015 ppm; however, source samples adlledted inddethetond cebingsshowed arbome
conoantraionsof 2.1 ppmand 1.7 ppm onMarch 28 and 29, 1989, respedtivdy. Thehighest arbome
conoantration of fomeldehyde found was on asource sample adlledted inddeastudant cosmetickit. This
sampleshowed aconoantration of 15.2 ppm over als-minutesample pariod.

Theresitsof ar monitaring for formeldenyde condudted using the TGM 566 arenat reparted dueto
padiond prodemsexpaienced with theindrumant. Thisingrumant devdoped an goparent “memary
ffedt" dter sampling ar containing high formeldehyde conoantrations (eg inddettonvd cabingtsand
cosreickits). Basad on eatlier messremantisit was deemined thet efter such exaursons of
conoantration, theindicated conoaniration did nat reium to levdscong gent with thoseexpedted in the aress
bang monitored. Subsaouant atemptsto "rezard’ theindrument by theintrodudion of formel dehyde-free
"zaoar" (sameprocedure uisad when cdibrating theindrument to st the'"zard’, or besdlinelevd) dd nat
resdtinanindicated levd of zero asshould have ooourred. Thepradlemwesisdlated to thewet-chamidry
partion of theingrumatt, rather thenthededronics: Peek conoantrations above 15 ppm of farmeldehyde
excesded the gparationd limitsof theingrumant by saturating thewarking componentsof theindrumatt.
Thorough deaning of thewe-chemidry partion temporatily restored seamingly nonmd oparationwith litle
nesd to adjudt thededronic"za0” or goen contrdls: Attemptsto further dharadterizeand coredt the
prablemwere unsuooessul.

Qulitaiveand Quertitative SarpleRewits

Duingtheinitid suvey (May 1988) gangrd-areaar sardesadledted for quditative andyssof argenic
dhamicdsidentified isoprapand, ehend, tdluene, nHoutyl aodtate, and xylenes asthemgior compounds
presat. Other compounds detected indude ethyl aodtate, 1,1, 1-triciiorogthene, limonene a
ddorabezaneisome, CH,,, aamdics trichiarogthyleng decamethyloydopentasioxane and
butanes

Duingthesunvey of March 1989, generd-areadr samplesfor quditaiveandyssof organic dhemicds
identified isopropend asthemgar componat ondl ssamdes: Other components detedted induded
ehend, tichioroethyleng, eyl methearylate isobutyl methearylate, sllaxane.compoundss taueng

1,1, 1-trichloroethane, butanes and camphar.

Based onthereslitsof the quditative sreaningsfar argenic dhamicd compounds quentitative samples
weaeandyzed far isopropend, tidhioroethyleng and caphar. TheresLitsof thesesadleshoved only

MQ




Page 8 - Hedth Hazard Evauation Repart No. 88-153

VII.

tracequantitiesof isoprapend (lessthen 1% of the OSHA PEL) and no detediable quantities of ather
trichiaroghyleneor camphor.

C. MdhaaylaeSampeRedits

Threed four sampdesfor axylic eder monomearsduing ashart el soulpiuning demongiration owed
arbomeconoanraions of ethyl methearylaeand isobutyl methearylate: bath andyteswearepresat &
conogtraionsbdow 1 pom. Howeve, it should beemphesizad thet sampdlesware adlledted during a
vay shat demondration of how to goply sculptiured ralls: Currently, thereisno Sandard far exposureto
ather of thesedhamicd compounds

D. Cabondaxids tamparareand hunidity.

Caton daxidesamgling resLitsfar theMay 1988 survey, aepresanted in Tablell dongwiththe
tamparaureand rdaive humidity resdings Theseresutsshow thet outdoor CO, conceniraionswere
300 ppm and thet indoar concentrationsranged from 500 ppm to over 2000 ppm. Indoor CO,
conoantrations goproeching and excesding 1000 pomindicate thet ether inedequeteamountsof freshair
aebang ddiverad to the effected areas ar poar ar didribution. Reedingsof 1000 or morewere dotained
inthe Cosmetdagy Ingrudarsdfficeand inthe Cosmetdogy Clinicarea

Tempaaurereedings adlledted in May 1988 ranged from 72° to 77°F and rdative humidity resdings
ranged from 5/2%6t0 66%. Tamparaureresdngswearewithinthe ASHRAE comfart zoneand rdative
humidity reedingswerea ar dightly abovetheupper levd of the ASHRAE comfart zone

Tempaaureresdings cdlledted in March 1989, ranged from 68° to 74°F and rdative humidity reedings
ranged from 52%%1t061%. Thetempaaturereedingswereon thelower end df, andin some casesbdow,
thecomfort zone

E Vaildion Messrarats

Venilaion messremants cdllected in May 19838 arepresanted in Tablelll. Thesemessremants
indicatethat the Cosmetd ogy Clinic area (room 206) and the Cosmetdlogy Classroom (room 203) were
nat recaving therecommeanded amount of cutsidear. The Coametidogy dinicweasresaving bawean 15
and 17 CRVI/person and the Cosmetd ogy Classroom wiasrecaving betwieen 15 and 25 CHVI/parson
o freshauddear. TheASHRAE guiddinefor Beauty Shopsrecommends 25 CHMparson o fresh
ousdear.

DISCUSS ON

Themainfoousdf thisinvedigaion westhe usedf pardfameldehyde cebingt fumigents Honveve,
cosmedagdsare paentialy exposed to amutitude of dhemicd compoundsinther delly wark. Themany
dffaent dhamicd compoundsfound within besuty produdsare capeble o causng damnditis imitation,
sstization, and ather s/mptomsthrough inhelation and damrd aosoption

Atthetimedf thesearveysthe Ohio Sate Board of Cosmetdogy required theusedf andfedtive’ fumigart
(suchasfamedenyds) insdetowd cabingsand equipment dravers: Howvever, conddaing the saientific
informetion avallableindicating the patentid of fameldehydeto induoe cancer inlaboratory animels the NIOSH
investigatars recommendad thet the Boerd (letter of Januery 10, 1989) review itsregulaionsto deemineif the
usedf fomddehyde caingt fumigantswes necessary. Sncethet timethe Board hesissued new regulaions
regarding theuse of fameldehyde cahingt fumigents: Thenew rdesdo nat ben the useforme denyde cebingt
fumigantshu, leavesthe dedson far using these produds up to thefaallity menegamant.

Duing thethreesunveys twotypesof cahing fumigentswereusad & thisschod, Formd Tebst and
Sai-Dry*. Bath produdscontain ahigh paroantage of pardfomédehydewhich resitsin the off-gessing of
fomddehydevagpars These produdswere usad ascahing fumiganisintoand cahings equipment driavers
and insudant cosmetic kits asrequired by the Sateof Ohio, Board of Cosmetdogy.
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VIII.

CONCLUSIONS

Theused pardamedenyde cabingt fumiganisisonesource of arbomeforme dehyde and contributesto
arbomefamedehyde conoanirationswithinthe Coametdagy Clinic. Sampleresultsshowed thet theuse of
Fomd Tebs+ and Sei-Dry* resuited in high conoantraions of formeldehydeingdetowd cahingsand indde
dudent coamdiickits Subdantialy lower conoantrationswere detedted in the cocupied work aress of thedlinic,
Therdativdy high concentrations detected insdethetowd cabinaisand fudent coaretic kitsindicsteapatentid
for shart-term exposures above beckground conoantrations when opening the cabingts or kits

Although sarpleresLitsshow high arbome conoanirations of fomelodhydewithintovd cabingsand sudart
cosmeickitsit should beunderdood thet the samples collected were source samples and not
parsord-bregthing-zonear samples Whileno oneisadually exposad to the concentraions of fomeldehyde
within theendossd gpeces (eg. towd cahingtsand equipmant dravers), the mesaLred conoaniraionsindicate the
potentid for brief exposures (When opening end osad cabinetsand drawvers) to conoantrations Ubdantidly gregter
thentheavaagelevdsmesarad intherooms Itisdeay theintent of these produdisto rdessefammeldehyde
vaparswhichwill contributeto theairbome fomeldehyde conoartrations: Additiordlly, formeldenyde hesinitart
propatiesand short-tam peek exposures a the conoantrationsidentified could possibly resut inmild dsoomfar,
eyeand throgt imitation.

It should befurther nated and underdood thet parafameldehyde cabingt fumigantsarenat the only source of
fomeldehydewithin beauty sdons: Any produdsor fixtures containing fomeldehyde can contributeto
arbomefame dehyde conoartrationswithinthewark evironmant. Therdiare, theusedf dl produds
contaning fomedehyde or any confirmed or Sugpected cardnogen should bedsoontinued wherepossble In
inganceswherethisisnat feesble, personnd should be pratected by the use of enginesring contrds (i.e
vertilated cabinets). Towe cahingsand equipment draverscould be eopiipped with alocd exnaust vertilation
s/demwhichisaduated whenthe cabingt or draver isopaned. Thesydem could bedesgned toremovethear
inthe gece, thereby ramoving forme dehyde vaparsbefarethey can excapeto the genard workroomaar.

RECOMMENDATIONS

1  Beraued thepaentid taxiaty of catain dhamicasconiained in beauty produds aninvartary of dl
products used should be conducted and Mataid Sefety Data Sheets (MSDS) for eech product should
bedbtaned and revieved.

2. Theused dl produdscontaining fomedehyde andlor any sugpet or confirmed caranogen shauld be
evduatad to deeminethenead for theproduct. If theusedf the product isnat necessatily judtified, theuse
of theprodut should bedimineted

3. Ifdimirgtionisnat afeesbledtaretivethen an goprapriste subditute of lessor taxiaty shoud beusadin
eechcae

4.  If produdt dimingionisnat feeslbleand an gopropriate LUdituteis nat avalldle then expoaresshould be
conrdled through theuse of locd exnalgt vertilation

5. AllHVAC sydamsinduding theunit Spding the Cosmetd ogy Qlinic shauld bedhedked reguiaty to
dgemineif they aregparating prapaty and supplying therequired amount of air to the aressthey save
AHRAE recommendsafresh ar ventilation rate of 25 CHM/person for Beauty Shops
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Tadel
Geangd-aeadr samplesfar arbame concantraions of fameldehyde

BudkeyeHillsCarez Cater

Rio Granoe Ohio
HETA 88-153
RoomNoJ/Location SargdeTime SardeVdume
(minutsy (it
May 11, 1988°
206/0Ontop of towd cebingt 377 377
206Midded dinic @har daion 375 375
203Middeof dassoom 373 373
205/Indrudors officeon desk top 372 372
26/ incdgpasay 364 364
206Inddetond cahingt 330 350
October 14, 1988°
206/Clinic - badk canter 357 24
206/Cinic - front oanter 358 28
203/Clasyoom - canter 358 271
Ousdeon Amphithedter Sege 272 215
Pasod -indinic 9 074
March 28, 1989
206Inddetond cahingt 353 353
206/Clinic- canter 9ion 32 32
203/Claszoom - indructor'sdesk 32 32
At Main OfficeSuoat savicss A7 347
Ousdeon Anmphithedter Sage A3 A3
March 29, 1989
205 nddetond cahingt 368 368
2065/Clinic- cantar 9ion 365 365
203/Claszoom - indructor'sdek 368 368
Caridor - ousde Main Office 349 349
Indde Sudat Kit 15 15
ENVIRONMENTAL CRTERIA NIOH RAEL
ACGIHTLV*
ACGH STEL
OSHA PEL
OSHA STEL
Abrevidions

pom- pattsof famelceryce per milion pertsdf &,
LA - lonvedt fessllelevd
<LOQ- lessthen andlytica linrit of quertitation
<1OQ- lesstrenardlytical limit of detection
a- Fomdl Tebs* usad ascahinet fumigant onthiscey.
b- Sai-chy* used ascebinet fumigant anthischy.
* - ACGIH hesprgposed adling limit of 03 pom far fammeldehyde

Fommeldehyde
(pom)

0030
0024
0014

0038
089

<LOQ
<LOD
<LOD
<LOQ
<LOQ

21
0.013
0.011
0.011
<LOQ

17
0015
0015
0012
152

LA

10
20

10
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Room No/Area

207/reception dek

20681ndrudars Office

206diric (frort)

(beck)

(cate)
205Fadd room

2068Digpasay

203/Coametdlogy Classoom

202/acrosshdliway
Ousdear

Abrevidions

Tadell

Indoor Air Messramants

BudkeyeHillsCaez Cater
RioGrade Ohio

Time

915a
1045a

1Ty
915
1045a
1Ty
915
1045a
1Ty
10458
1Ty

915a
1045a

915a
1045a

Y
9152
10458
Y
10458

915a
1045a

115

ppm - partsof carbon diaxide per million partsof ar.

HETA 88-151
May 11, 1988

Cabondiaxide
(o)

888 8 888 288 88 8§ § B8B 8E8 888

Tampaaue
\5)

3 NNd NRd NId

88

3B B8 BB~ IV

Rddive
Humidity
)

€ YL K82 KBRL

Ld3 & F8H €88 &Y
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Tadelll
VeilaionMessramats
BudkeyeHillsCaez Cater
RioGrande Ohio
HETA 88-151
May 11, 1988
RoomNo/Area No. of Messured upply CHRM/Parson

people AirHow, CFV 25% OA
207/Reoeption 1-3 445 111 (N=1)

37(N=3)

206/Girislodker room 2-10 355 24 (N=2)
9(N=10)
265(Cincaea 3540 2400 17 (N=35)
15(N=40)

205/Fadd room 2-6 500 63(N=2)

21 (N=6)

205/Boysroom 1-2 290 73(N=1)

HB(N=2)

205Digpesay 2-3 340 43(N=2)

28(N=3)
203/Coamedlogy Classoom 10-20 1210 25(N=12)
15(N=20)

Qurat ASAHRAE Guiddines anoking=3CFM

nonamoking=20CFM

Praposad ASHRAE Guiddine 25CHAMV

Noate the proposed ASHRAE Guiddine does nat differentiate betwiean Soking and non-smaking aress
Abbrevigions CHM - aubicfedt per minute

OA - ougdedr

N =number of people cooupying the goece



